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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Chronic venous insufficiency of the lower 

extremities remains one of the most significant problems of 
modern vascular surgery and angiology because of its high 
prevalence, progressive course, and association with edema, 
trophic skin changes, and impaired quality of life. In patients 
with CEAP C3–C5 disease, the outcome of surgical treatment 
depends not only on elimination of pathological venous reflux, 
but also on the degree of surgical trauma and the risk of local 
postoperative complications.

Aim: To evaluate the effect of a modified dissection technique 
for incompetent perforating veins with preservation of the 
accompanying artery on the incidence of local postoperative 
complications in patients with CEAP C3–C5 chronic venous 
insufficiency of the lower extremities.

Materials and methods: A single-center prospective non-
randomized comparative clinical study was conducted at the 
Department of Cardiovascular Surgery of the Medical Hospital 
of Semey State Medical University in 2018–2021. The study 
included 62 patients aged 22 to 48 years with clinically significant 
chronic venous insufficiency of the lower extremities CEAP C3–
C5 who required surgical treatment. The main group consisted of 
32 patients who underwent modified dissection of incompetent 
perforating veins with preservation of the accompanying artery, 
whereas the comparison group included 30 patients operated 
on using the conventional technique. Preoperative assessment 
included clinical examination, duplex ultrasound scanning, 
CEAP classification, and VCSS scoring. The primary endpoint 
was the overall incidence of local postoperative complications; 
the secondary endpoint was the change in VCSS over follow-up. 
Statistical analysis was performed using Fisher’s exact test and 
the Mann–Whitney U test; p<0.05 was considered statistically 
significant.

Results: The groups were comparable at baseline in age, 
CEAP clinical class distribution, and initial VCSS values. In the 
comparison group, local postoperative complications occurred 
substantially more often than in the main group. Subcutaneous 
hematomas were observed in 26.7% versus 6.3% of patients 
(p=0.040), postoperative limb edema in 40.0% versus 3.1% 
(p<0.001), ecchymosis in 10.0% versus 0, and skin necrosis 

in 6.7% versus 0, respectively. The overall incidence of at 
least one local postoperative complication was 53.3% in the 
conventional surgery group and 9.4% in the modified surgery 
group (p=0.00024). Absolute risk reduction was 43.9%, relative 
risk was 0.18, relative risk reduction was 82.4%, and the 
number needed to treat was 2.3. VCSS dynamics also favored 
the modified technique: at 6 months the score was 5 [4;6] versus 
6 [5;8] (p=0.028), and at 12 months it was 4 [3;5] versus 6 [5;7] 
(p=0.011) in the main and comparison groups, respectively. 

Conclusions: The modified dissection of incompetent 
perforating veins with preservation of the accompanying artery 
was associated with a significant reduction in the incidence 
of local postoperative complications in patients with chronic 
venous insufficiency of the lower extremities CEAP C3–C5 
compared with the conventional technique. The method is 
associated with a more favorable early postoperative course and 
better subsequent clinical improvement according to VCSS, 
which supports its use as a tissue-sparing and pathogenetically 
justified surgical approach.

Key words. Chronic venous insufficiency, CEAP, perforating 
veins, postoperative complications, venous surgery, VCSS, 
lower extremities.
Introduction.

Chronic venous diseases of the lower extremities remain one 
of the most common causes of reduced quality of life among 
patients of working age and a significant clinical challenge in 
modern angiology and vascular surgery. The high prevalence 
of venous pathology, its long-term progressive course, the 
tendency for symptoms to become chronic, and the development 
of trophic disorders determine its substantial medical and social 
significance [1-3]. In clinical practice, the greatest significance 
lies not only in the presence of varicose veins but also in the 
degree of venous outflow decompensation, reflected in the 
severity of edema, skin changes, and impaired tissue repair. 
According to the modern CEAP classification, it is precisely 
classes C3–C6 that characterize clinically significant forms of 
chronic venous insufficiency, in which the disease goes beyond 
a primarily cosmetic problem and is accompanied by persistent 
functional and trophic disorders [2,4].
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Patients with CEAP clinical classes C3–C5 are of particular 
interest. At this stage of the disease, chronic venous 
hypertension is already accompanied by interstitial edema, 
hyperpigmentation, induration of the skin and subcutaneous 
tissue, lipodermatosclerosis, and, in some patients, healed 
venous ulcers. These changes reflect not only the severity of 
local venous damage but also the presence of microcirculatory 
disorders, impaired tissue perfusion, and inflammatory 
remodeling in the area of chronic venous insufficiency [5,6]. 
Therefore, in this patient population, the outcome of surgical 
treatment is determined not only by the complete elimination 
of pathological venous reflux but also by how carefully the 
procedure is performed and to what extent local postoperative 
complications can be prevented.

Despite the widespread adoption of endovenous techniques, 
surgical treatment remains an important component of the 
management of patients with chronic venous insufficiency, 
particularly in cases of combined involvement of superficial and 
perforating veins, severe clinical manifestations of the disease, 
and the presence of trophic changes [2,3]. Current clinical 
guidelines emphasize the importance of duplex ultrasound 
scanning in verifying pathological reflux, determining the 
anatomical pattern of the lesion, and selecting a treatment 
strategy [2]. However, even with proper preoperative planning, 
the immediate outcomes of the procedure depend not only on 
the elimination of hemodynamically significant venous shunting 
but also on the degree of surgical trauma, the extent of tissue 
dissection, and the preservation of local microcirculation in the 
surgical site [2,7,8].

Local postoperative complications following surgical 
treatment of chronic venous insufficiency retain independent 
clinical significance, as they largely determine the course of the 
early postoperative period, the need for additional dressings, 
the timeline for local recovery, and the patient’s subjective 
assessment of the treatment outcome. The most common local 
complications include subcutaneous hematomas, ecchymoses, 
postoperative edema, inflammatory changes in the wound 
area, impaired healing, and necrotic skin changes [7,8]. Their 
development is particularly undesirable in patients with CEAP 
clinical classes C4–C5, in whom the tissues are initially 
subjected to chronic venous hypertension, edema, inflammatory 
remodeling, and trophic changes [5,6,9].

The insufficiency of perforating veins plays a significant role 
in the pathogenesis of chronic venous insufficiency and the 
progression of local disorders. Horizontal pathological reflux 
maintains the redistribution of venous pressure between the 
deep and superficial systems, contributes to the persistence 
of venous hypertension in the distal segments of the limb, 
and exacerbates trophic disorders [2,9]. At the same time, the 
question of the appropriate site for interventions on incompetent 
perforating veins remains a subject of debate. Current reviews 
and guidelines point to the heterogeneity of the evidence base 
regarding the indications, techniques, and expected clinical 
effects of perforator reflux correction, especially in patients with 
more severe forms of chronic venous disease [10-16].

One important but under-studied aspect remains the impact 
of the dissection technique itself on the profile of local 
postoperative complications in the treatment of incompetent 

perforating veins. Traditional dissection does not always fully 
minimize damage to surrounding soft tissues and vascular 
structures. Excessive dissection of the vascular-tissue complex, 
additional disruption of local arterial blood supply, and tissue 
trauma can contribute to the development of subcutaneous 
hemorrhages, increased postoperative edema, ischemic skin 
changes, and a delay in reparative processes. In patients with 
pre-existing trophic changes, this issue takes on particular 
clinical significance [9,10].

Consequently, the search for less invasive surgical approaches 
aimed at reducing local surgical trauma while maintaining 
adequate control of pathological venous shunting is clinically 
justified. One such approach may be a modified dissection 
of the incompetent perforating vein with preservation of the 
accompanying artery. It is hypothesized that more careful 
dissection of the pathologically altered venous segment 
and preservation of the arterial component in the area of 
intervention may help reduce the severity of local postoperative 
complications and improve the course of the early postoperative 
period.

Thus, in patients with chronic venous insufficiency of the 
lower extremities classified as CEAP C3–C5, the effectiveness 
of surgical treatment is determined not only by the complete 
elimination of pathological venous reflux, but also by the 
severity of surgical trauma in the area of intervention. In this 
regard, it is of interest to evaluate surgical techniques that 
allow for reduced tissue damage and a lower incidence of local 
postoperative complications.

Purpose of the study. To evaluate the impact of a modified 
dissection technique for incompetent perforating veins, with 
preservation of the accompanying artery, on the incidence of 
local postoperative complications in the surgical treatment of 
chronic venous insufficiency of the lower extremities (CEAP 
C3–C5).
Materials and Methods.

This study was conducted at the Department of Cardiovascular 
Surgery of the Medical Hospital of Semey State Medical 
University from 2018 to 2021. The study was designed as 
a single-center, prospective, non-randomized, comparative 
clinical study aimed at evaluating the effect of the dissection 
technique for incompetent perforating veins on the incidence 
of local postoperative complications in patients with chronic 
venous insufficiency of the lower extremities classified as 
CEAP C3–C5.

The study included 62 patients with clinically significant 
chronic venous insufficiency of the lower extremities who 
required surgical treatment. The patients’ ages ranged from 
22 to 48 years. Depending on the type of surgical technique 
used, all patients were divided into two groups. The main 
group consisted of 32 patients who underwent surgery using a 
modified technique for dissecting incompetent perforating veins 
while preserving the accompanying artery. The comparison 
group included 30 patients who underwent surgery using the 
traditional technique.

The inclusion criteria were: the presence of chronic venous 
insufficiency of the lower extremities classified as CEAP C3, C4, 
or C5; confirmed by clinical examination and duplex ultrasound 
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scanning, insufficiency of superficial and/or perforating veins 
with the formation of pathological vertical and/or horizontal 
veno-venous reflux; the presence of indications for surgical 
treatment; the patient’s informed consent to surgical intervention 
and the use of de-identified clinical data for scientific purposes.

Exclusion criteria included chronic venous disease classified 
as CEAP C1–C2, acute thrombophlebitis of superficial veins, 
significant comorbidities that limited the ability to perform the 
procedure to the planned extent, as well as cases in which the 
local condition of the limb or the patient’s general condition did 
not allow for a standard staged surgical approach.

The preoperative evaluation included a review of the patient’s 
complaints and medical history, a clinical examination, an 
assessment of the local venous status of the lower extremities, 
and a duplex ultrasound scan of the venous system. During 
instrumental diagnostics, the presence and extent of varicose 
transformation of the subcutaneous veins, the condition of the 
saphenofemoral and saphenopopliteal junctions, the severity of 
vertical and horizontal reflux, the localization of incompetent 
perforating veins, and their hemodynamic significance were 
assessed. For an additional quantitative characterization of 
the clinical severity of the disease, the VCSS scale was used, 
which was applied both during the initial assessment and during 
follow-up.

In the main group, surgical treatment was performed using a 
developed method for dissecting incompetent perforating veins. 
The essence of the technique lay in the selective isolation of 
the pathologically altered venous segment with the utmost care 
for the surrounding tissues and the mandatory identification and 
preservation of the accompanying artery. This approach was 
aimed at reducing intraoperative trauma, limiting damage to the 
local microcirculatory bed, and preserving tissue perfusion in 
the area of intervention. From a clinical standpoint, this was 
considered one of the mechanisms for preventing postoperative 
edema, subcutaneous hemorrhages, impaired healing, and 
ischemic skin changes.

In the control group, surgical treatment was performed using 
the conventional method. The extent of the procedure was 
determined by the nature of the venous pathology and included 
standard steps of phlebosurgical correction: ligation and 
transection of hemodynamically incompetent venous segments, 
removal of varicose segments of the subcutaneous veins, and 
dissection of incompetent perforating veins using the standard 
technique. In contrast to the modified approach, the traditional 
technique did not involve the targeted preservation of the 
accompanying artery, which was potentially associated with 
greater soft tissue trauma and a more pronounced impairment 
of local tissue perfusion.

Postoperative management of patients in both groups included 
a standard set of therapeutic and preventive measures: clinical 
observation, monitoring of the postoperative wound, dressings, 
elastic compression of the lower extremities, early mobilization, 
and symptomatic drug therapy as indicated. In the immediate 
postoperative period, the nature and frequency of local 
complications were recorded. The main complications analyzed 
included subcutaneous hematomas, ecchymoses, postoperative 
limb edema, skin necrosis in the surgical site, as well as other 

local disturbances in wound healing, if they were observed in 
the early postoperative period.

The primary endpoint of the study was the overall incidence of 
local postoperative complications. Additionally, the composition 
of complications by type and their distribution across the 
comparison groups were analyzed. The secondary endpoint was 
the change in clinical disease severity as measured by the VCSS 
scale during the postoperative period.

Statistical analysis of the results was performed using SPSS 
Statistics 20.0. The two-tailed exact Fisher’s exact test was used 
to compare frequency measures between groups. Quantitative 
and ordinal measures, including VCSS scores, were analyzed 
using nonparametric methods, specifically the Mann–Whitney 
U test. Differences were considered statistically significant at p 
< 0.05. To assess the clinical significance of differences in the 
primary endpoint, we additionally calculated the absolute risk 
reduction, relative risk reduction, relative risk, and the number 
needed to treat (NNT) to prevent one adverse outcome using the 
modified technique.

The study was conducted in accordance with the principles of 
the Declaration of Helsinki. All patients signed informed consent 
forms to participate in the study and to allow the processing of 
their clinical data. The study protocol was approved by the local 
bioethics committee of the Semey State Medical University.
Research findings.
General Characteristics of the Observations:

The study included 62 patients with chronic venous 
insufficiency of the lower extremities classified as CEAP C3–
C5, who underwent surgical treatment at a specialized vascular 
hospital. The main group consisted of 32 patients who underwent 
surgery using a modified technique for dissecting incompetent 
perforating veins while preserving the accompanying artery. 
The comparison group consisted of 30 patients who underwent 
traditional surgical procedures.

The mean age of patients in the main group was 37.6 ± 
3.1 years, and in the comparison group, 38.4 ± 3.3 years; no 
statistically significant differences in age were found between 
the groups (p > 0.05). The groups were also comparable in 
terms of the distribution of patients by CEAP clinical classes 
and by baseline disease severity as assessed on the VCSS scale. 
This allowed us to consider the baseline characteristics of the 
patients as homogeneous and to interpret subsequent differences 
primarily as a result of differences in surgical technique rather 
than baseline heterogeneity of the sample.

The data presented confirm that the groups being compared 
are comparable in terms of key baseline parameters, which is 
essential for a proper assessment of treatment outcomes.
Pattern of Local Postoperative Complications:

An analysis of the early postoperative period revealed that 
local complications following surgical treatment of chronic 
venous insufficiency of the lower extremities remain clinically 
significant and are primarily manifested as subcutaneous 
hematomas, ecchymoses, postoperative edema, and, in some 
cases, skin necrosis at the surgical site. At the same time, the 
frequency and nature of complications depended significantly 
on the dissection technique used for incompetent perforating 
veins.
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Figure 1. Intraoperative steps of a modified dissection of an incompetent perforating vein with preservation of the accompanying artery.

Figure 2. Study design and patient allocation to groups.

In the comparison group, where the traditional technique was 
used, early local complications were observed significantly 
more frequently. Subcutaneous hematomas were recorded in 8 
of 30 patients (26.7%), ecchymoses in 3 (10.0%), postoperative 
limb edema in 12 (40.0%), and skin necrosis in 2 (6.7%). 
In the main group, where a modified technique preserving 
the accompanying artery was used, complications occurred 
significantly less frequently: subcutaneous hematomas were 
detected in 2 of 32 patients (6.3%), postoperative edema in 1 
(3.1%), while ecchymoses and skin necrosis were not recorded 
in this group.

A comparative analysis of specific types of complications 
revealed statistically significant differences between the groups 
regarding subcutaneous hematomas and postoperative limb 
edema. The incidence of subcutaneous hematomas in the main 

group was significantly lower than in the comparison group 
(6.3% vs. 26.7%; p = 0.040). The most pronounced differences 
were observed in the incidence of postoperative swelling: 3.1% 
versus 40.0%, respectively; p<0.001. For ecchymoses and skin 
necrosis, the differences in this sample were not statistically 
significant; however, the trend of the differences also favored 
the modified technique.

It should be noted that some patients experienced more than 
one local complication; consequently, the total number of 
complications exceeded the number of patients who experienced 
a complicated postoperative course.

The most common complication in the conventional treatment 
group was postoperative limb edema. This has fundamental 
clinical significance, since in patients with CEAP C3–C5 
chronic venous insufficiency, edema reflects not only a reaction 
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Figure 4. Comparative overall incidence of local postoperative complications in the main group and the comparison group.

Figure 3. Distribution of local postoperative complications in the main group and the comparison group.
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Figure 5. Changes in VCSS scores before surgery and 1, 6, and 12 months after surgical treatment.

Indicator Description
Type of study A single-center, prospective, non-randomized comparative study
Duration 2018–2021
Clinical facilities Department of Cardiovascular Surgery, Semey State Medical University Hospital
Total number of patients 62
Age 22–48 years
Main group 32 patients, modified dissection of incompetent perforating veins
Comparison group 30 patients, conventional surgical technique
Inclusion criteria CEAP C3–C5 chronic venous insufficiency of the lower extremities
Exclusion criteria CEAP C1–C2, acute thrombophlebitis, inability to perform the procedure in full
Primary endpoint Incidence of local postoperative complications
Secondary endpoint VCSS dynamics
Statistical analysis methods Exact Fisher’s test, Mann–Whitney test, calculation of ARR, RRR, RR, NNT, SPSS 20.0

Table 1. General Characteristics of the Study.

Measure  Main group (n=32) Control group (n=30) p
Mean age, years 37,6 ± 3,1 38,4 ± 3,3 >0,05
CEAP C3, n (%) 14 (43,8%) 13 (43,3%) >0,05
CEAP C4, n (%) 12 (37,5%) 11 (36,7%) >0,05
CEAP C5, n (%) 6 (18,7%) 6 (20,0%) >0,05
Baseline VCSS, Me [Q1; Q3] 9 [8;11] 10 [8;11] 0,41
Presence of incompetent perforating veins, n (%) 32 (100%) 30 (100%) —

Table 2. Baseline clinical and instrumental characteristics of patients.

Type of complication Main group, n=32 Comparison group, n=30 p
Subcutaneous hematoma 2 (6,3%) 8 (26,7%) 0,040
Ecchymoses 0 3 (10,0%) 0,107
Postoperative limb edema 1 (3,1%) 12 (40,0%) <0,001
Skin necrosis 0 2 (6,7%) 0,230

Table 3. Breakdown of local postoperative complications.

Indicator Main group, n=32 Comparison group, n=30 p
Patients with ≥1 local complication 3 (9,4%) 16 (53,3%) 0,00024
Patients without local complications 29 (90,6%) 14 (46,7%) —

Table 4. Overall incidence of local postoperative complications.
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to surgical trauma but also pre-existing disturbances in venous 
and tissue homeostasis. Against this background, additional 
surgical trauma can exacerbate local inflammation, impair 
microcirculation, and slow down reparative processes. Therefore, 
the marked reduction in the incidence of postoperative edema in 
the main group should be regarded not only as a statistically 
significant but also as a clinically significant result.

Equally telling is the reduction in the incidence of subcutaneous 
hematomas. Their formation was associated with additional 
local pain, tissue tension, an increase in the volume of dressings, 
and subjective discomfort during the postoperative period. The 
significantly lower incidence of hematomas in the main group 
indirectly indicates a more gentle technique for dissecting the 
vascular-tissue complex and a lower degree of intraoperative 
trauma.
Overall incidence of local postoperative complications:

A comprehensive evaluation showed that the overall incidence 
of local postoperative complications was significantly higher 
with the traditional surgical technique than with the modified 
dissection of incompetent perforating veins with preservation of 
the accompanying artery. In the comparison group, complications 
were recorded in 16 of 30 patients (53.3%), whereas in the main 
group, they were recorded in 3 of 32 (9.4%). The differences 
between the groups were statistically significant (Fisher’s exact 
test, p = 0.00024).

The results indicate a significant preventive effect of the 
modified surgical technique. The absolute reduction in the risk 
of developing local postoperative complications was 43.9%, the 
relative risk was 0.18, and the relative risk reduction was 82.4%. 
The NNT was 2.3, meaning that the practical application of the 
modified technique in approximately three patients prevents one 
case of a local postoperative complication.

From a clinical standpoint, these differences appear to be 
fundamental. While complications were observed in more than 
half of the patients with the traditional surgical approach, they 
occurred in fewer than one in ten patients when the modified 
technique was used. These findings support the clinical 
relevance of the modified technique and suggest that the 
observed differences are likely related to the lower degree of 
surgical trauma.

It is particularly important that the preventive effect extended 
not only to a reduction in the number of relatively mild local 
complications, but also to an overall improvement in the 
procedure’s safety profile. There were no cases of skin necrosis 
or ecchymosis in the main group, and hematomas and edema 
were rare.
Characteristics of the early postoperative period:

A qualitative analysis of the early postoperative period showed 
that the course of recovery was more favorable in patients in 
the main group. The absence of significant local edema, rare 

hematoma formation, and the absence of necrotic changes 
created better conditions for postoperative wound healing 
and allowed for more uneventful patient management in the 
immediate postoperative period. In contrast, in the traditional 
surgery group, complicated local postoperative course was 
observed significantly more often, requiring closer clinical 
monitoring and additional dressings, and was accompanied by 
more pronounced subjective discomfort.

Although the original clinical data did not provide detailed 
information on the duration of hospitalization or the time 
required for full functional recovery, the body of clinical 
evidence suggests that the reduction in the incidence of 
local complications objectively contributed to a smoother 
postoperative course. This is particularly important in the 
context of surgical treatment for CEAP C3–C5 chronic venous 
insufficiency, where even a relatively small additional trauma can 
have clinically significant consequences against a background 
of pre-existing venous outflow disorders, interstitial edema, and 
microcirculatory impairment.

Thus, the more favorable course of the early postoperative 
period in the main group was characterized not only by a lower 
incidence of complications but also by milder local changes, 
with no cases of skin necrosis and no marked ecchymoses, 
which indirectly suggests that the procedure was less traumatic.
Changes in clinical disease severity according to the VCSS 
scale:

Further analysis of the results was conducted using the VCSS 
scale, which allows for the assessment of the clinical course 
of the disease following surgical treatment. Prior to surgery, 
no statistically significant differences between the groups 
were observed for this parameter, which further confirmed 
their baseline comparability. One month after treatment, an 
improvement in clinical status was observed in both groups; 
however, no significant intergroup differences were identified 
at this time point.

At later follow-up time points, the differences became more 
pronounced. Six months after the intervention, positive trends 
persisted in both groups; however, they were less pronounced 
in the conventional treatment group. The differences between 
the groups reached statistical significance (p = 0.028). Twelve 
months later, positive clinical trends persisted in the main group, 
whereas in the comparison group, the rate of improvement 
was less pronounced; the differences between the groups also 
remained statistically significant (p = 0.011).

As can be seen from the data presented, the groups were 
comparable in terms of the clinical severity of venous 
insufficiency prior to surgical treatment. One month after the 
procedure, a reduction in the severity of clinical symptoms was 
observed in both groups; however, no significant difference 
between the groups was noted for this parameter. Six months 

Follow-up period Main group (n=32) Comparison group (n=30) p
Before surgery 9 [8;11] 10 [8;11] 0,41
1 month after surgery 7 [6;8] 7 [6;8] 0,57
6 months after surgery 5 [4;6] 6 [5;8] 0,028
12 months after surgery 4 [3;5] 6 [5;7] 0,011

Table 5. Changes in clinical assessment according to the VCSS scale.
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later, the median VCSS score in the main group was 5 [4;6] 
points, whereas in the comparison group it was 6 [5;8] points. 
Twelve months later, the differences persisted and became even 
more pronounced: 4 [3;5] versus 6 [5;7] points, respectively.

These findings are of secondary but significant importance, 
as they indicate that the reduction in the incidence of local 
postoperative complications is not an isolated effect but is 
associated with more favorable clinical outcomes during the 
subsequent follow-up period.

Thus, the present study demonstrated that when using traditional 
surgical techniques, local postoperative complications occur 
quite frequently in patients with chronic venous insufficiency 
of the lower extremities (CEAP C3–C5), whereas the use of 
modified dissection of the incompetent perforating vein with 
preservation of the accompanying artery is associated with a 
marked reduction in these complications. The most significant 
differences concerned postoperative edema and subcutaneous 
hematomas. The overall complication rate decreased from 
53.3% to 9.4%, which was accompanied by a more favorable 
course of the early postoperative period and better clinical 
outcomes on the VCSS scale during the subsequent follow-up 
period.
Discussion.

The results obtained indicate that local postoperative 
complications following surgical treatment of chronic venous 
insufficiency of the lower extremities in patients with CEAP 
clinical classes C3–C5 remain clinically significant and are 
largely determined by the nature of the surgical technique used. 
In this study, the overall incidence of local complications in 
the group receiving traditional surgical treatment was 53.3%, 
whereas it was 9.4% when using a modified technique for 
dissection of incompetent perforating veins with preservation of 
the accompanying artery. The most pronounced differences were 
observed in terms of postoperative edema and subcutaneous 
hematomas. The absence of ecchymoses and skin necrosis in 
the main group further indicates a more favorable safety profile 
of the proposed technique.

The observed differences appear clinically consistent when 
considering current understanding of the pathogenesis of 
chronic venous insufficiency. Patients with CEAP classes C3–
C5 already exhibit signs of venous outflow decompensation 
at baseline, including chronic interstitial edema, venous 
hypertension, microcirculatory disorders, inflammatory 
remodeling of the vascular wall, and secondary trophic changes 
in the skin and subcutaneous tissue [4-6,9,10]. Against this 
background, any additional surgical tissue trauma is tolerated 
worse than in patients with less severe forms of chronic venous 
disease. Consequently, even moderate intraoperative trauma in 
the surgical site may be accompanied by increased local edema, 
more pronounced tissue hemorrhage, impaired local blood 
supply, and a delay in reparative processes [5,7,9].

One of the most significant findings of this study is the marked 
reduction in the incidence of postoperative limb edema. In the 
conventional treatment group, this complication was observed 
in 40.0% of patients, whereas in the group treated with the 
modified technique, it occurred in only 3.1%. This difference is 
of fundamental importance, since for patients with CEAP C3–

C5, edema is not merely a transient reaction to the procedure, 
but a reflection of an already impaired venous-tissue balance. 
Increased edema in the postoperative period can lead to 
additional tissue tension, impaired microcirculation, prolonged 
pain, and delayed healing of the postoperative wound [5-
7,9]. Therefore, the marked reduction in the incidence of this 
complication in the main group should be considered one of the 
key clinical effects of the proposed approach.

Equally important is the reduction in the incidence of 
subcutaneous hematomas—from 26.7% in the control group 
to 6.3% in the main group. Although hematomas are often 
considered relatively “minor” local complications, in actual 
clinical practice they have a significant impact on the course of 
the early postoperative period. Their presence is accompanied 
by increased local pain, a greater need for dressings, prolonged 
local recovery, and a poorer subjective assessment of treatment 
outcomes by the patient [7,8,17]. In this regard, the reduction in 
the incidence of hematomas when using the modified technique 
confirms its lower invasiveness and the gentler nature of 
dissection in the perforator complex area.

The pathophysiological differences identified appear to be 
related to the fact that the developed technique involves the 
selective isolation of the incompetent perforating vein and 
preservation of the accompanying artery. This approach reduces 
gross skeletonization of the vascular-tissue complex, limits 
additional damage to surrounding tissues, and likely contributes 
to better preservation of local tissue perfusion. Against a 
background of chronic venous hypertension, inflammatory 
changes in the vascular wall, endothelial dysfunction, and 
oxidative stress, even a slight additional deterioration in tissue 
blood supply can exacerbate existing microcirculatory and 
trophic disorders [9,10]. From this perspective, preserving 
the arterial component in the dissection zone has not only 
anatomical but also clinically justified significance, especially 
in patients with more severe forms of chronic venous pathology.

The data obtained also underscore the independent importance 
of the choice of surgical technique in procedures involving 
incompetent perforating veins. In recent years, interest in 
this issue has intensified again; however, current reviews and 
guidelines indicate that the evidence base regarding optimal 
treatment strategies for perforating vein insufficiency remains 
limited and inconsistent [11-16]. The most compelling 
indications for correcting perforator reflux are discussed in 
patients with trophic changes and ulcer-associated disease 
progression, whereas a number of unresolved issues remain 
in some patients with symptomatic forms [12-16]. Against 
this background, the results of the present study do not claim 
to definitively determine the indications for interventions 
on perforating veins in general; however, they convincingly 
demonstrate that, once a decision for surgical correction has 
been made, the surgical technique itself is of independent 
importance for the prevention of postoperative complications.

A comparison of the obtained results with data from the 
current literature on complications of invasive treatments 
for venous disease also confirms their clinical plausibility. 
According to reviews and guidelines, the most common early 
adverse events following surgical and endovenous interventions 
include hematomas, ecchymoses, local inflammatory changes, 
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skin lesions, hyperpigmentation, pain syndrome, and impaired 
healing [7,8,17]. Although a significant portion of the current 
literature is devoted to minimally invasive endovenous 
technologies, the general principle remains the same: the less 
intraoperative trauma there is and the more carefully the surgeon 
handles the tissues in the intervention area, the more favorable 
the early postoperative period is [2,3,7,8]. It is precisely in this 
context that the absence of ecchymoses and skin necrosis in the 
main group, as well as a significant reduction in the incidence of 
hematomas and edema, appear to be a natural consequence of a 
gentler technique.

The combination of a lower incidence of local complications 
with more favorable clinical outcomes on the VCSS scale lends 
this study particular added value. Although the VCSS was 
considered a secondary endpoint in this study, the direction of 
the changes themselves appears to be significant. The absence 
of marked intergroup differences in the early postoperative 
period and their more pronounced manifestation later on 
indirectly suggest that the benefits of a less traumatic surgical 
approach are realized not only at the level of the local wound 
healing process but also at the level of overall clinical recovery 
[4,18]. In other words, reducing surgical trauma and preventing 
early local complications likely also influence the patient’s 
subsequent functional adaptation.

The practical significance of this study lies in the fact that the 
proposed technique may be particularly useful for patients with 
CEAP clinical classes C3–C5, that is, those at increased risk of 
postoperative complications. It is precisely in such patients that 
surgical treatment must address two objectives simultaneously: 
to eliminate pathological venous shunting while minimizing 
additional damage to tissues already altered due to chronic 
venous hypertension, edema, and trophic disorders [5,6,9]. 
The results obtained allow us to consider modified dissection 
of an incompetent perforating vein with preservation of the 
accompanying artery as a valid method for improving the safety 
of surgical treatment for chronic venous insufficiency of the 
lower extremities.

However, the study results should be interpreted with 
consideration of several limitations. The study was conducted 
at a single center and involved a relatively small sample size, 
which limits the generalizability of the findings to other clinical 
populations. Furthermore, the study was non-randomized, 
making it impossible to completely rule out the influence of 
unmeasured confounding factors. It should also be noted that 
the present study focused primarily on local complications in 
the early postoperative period and changes in clinical severity 
as measured by the VCSS scale; indicators such as length of 
hospital stay, time to full functional recovery, and the frequency 
of late recurrences require separate further study [12-16].

Despite these limitations, the identified pattern appears to be 
internally consistent and clinically significant. A substantial 
reduction in the overall incidence of local postoperative 
complications, a decrease in the incidence of postoperative 
edema and subcutaneous hematomas, as well as the absence 
of severe local complications in the main group, allow us to 
consider the reduction of surgical trauma in the area of the 
incompetent perforating vein as one of the viable approaches 

to improving the safety of surgical treatment in patients with 
chronic venous insufficiency of the lower extremities (CEAP 
C3–C5).

Thus, the results of this study suggest that modified dissection 
of the incompetent perforating vein with preservation of the 
accompanying artery contributes to a more favorable course 
of the early postoperative period and can be considered 
a pathogenetically sound method for preventing local 
postoperative complications in the surgical treatment of chronic 
venous insufficiency of the lower extremities [9,10].
Conclusion.

Modified dissection of incompetent perforating veins with 
preservation of the accompanying artery in the surgical treatment 
of CEAP C3–C5 chronic venous insufficiency of the lower 
extremities was associated with a significant reduction in the 
incidence of local postoperative complications compared with 
the traditional technique (from 53.3% to 9.4%; p = 0.00024) 
and ensures a more favorable course of the early postoperative 
period with better subsequent clinical outcomes on the VCSS 
scale.
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